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© ABSTRACT: Conversion of two particles into three is investigated in

; the region of very high energies, on the basis of the results of an ' |
i+ analysis of the asymptotic amplitudes of the inelastic processes

(K. A. Ter-Martirosyan, ZhETF v. 44, 341, 1963; Nuclear Phys.,,in

| press. A. M. Popova and K. A. Ter-Martirosyan, Nuclear Phys., in f
2? press)., The results are based on the ‘assertion that, if only the I
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contribution of the Regge pole on the extreme right is included,
| then the asympt:otic behavior is’ determ‘:med solely by the contribu-
,l tions from simple diagrams very.similar to Feynman diagrams. The

total ‘cross séction for the reaction ¢onsiats of three terms, of ¢§|

. which one determines the contribution ‘from small momenta of parti-
cle d, the second makes a z~:ma1]1 contribution when the energy is very !
- large and corresponds to events having a "shower" character, when
both ultrarqlat1v1st1c particles ¢ and d are emitted in a narrow ; -
cone in the direction of the colliding particles and the momentum i
‘of particle ¢ is much larger than the momentum of particle d. The
last term corresponds to the case when the momenta of the particles

¢ and d are almost parallel and their magnitudes are of the same ‘

order, corresponding to "almost elastic" collisions, whereas the col= °
" lisions of the first two types are "genuine elastic collisions."

The total cross section is found to hgve an energy dependence of |

i
[ gy : i il
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!
i
i
l

b
i the form (c in [1n(a/h )]+ c2]/1n(a/h ) (8 == enexgy, m -- mass).
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The largest contribution to the cross section corresponds to the

case of the so-called "genuine inelastic" collisions. In this case
one of the two particles with the same direction has g much larger
momentum than t:'he other particle. Orig. art. has: 29 formulas and

il 4 figures. 5 ‘ : ) L !

o
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' sions at high energy ‘

| SOURCE: 2Zh. eksper. i teor. fiz., v. 46, no. 4, 1964, 1295-1306

' TOPIC TAGS: particle production, high enerxgy particle, particle
' interaction, inelastic scattering, asymptotic property

" ABSTRACT: Asymptotic expressions previously derived (K. A. Martiro-
. syan, preprint, ITEF, 1963) for "truly inelastic" processes are used-
C . for the determination of the most likely momentum configurations in
~reactions in which two particles are transformed into four or five
- particles at high enexgies. The earlier research was devoted to
transformation of two into three particles. A general method of in-
' tegrating ovar the momenta of the generated particles (particularly
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over the transverse momentum components) and for determining the most

- important momuntum configuration is obtained. The general form of
: the energy distribution of the particles is obtained, and it is

shown that if 4 or 5 groups of such particles are produced, then
these particles are emittdd in the c.m.s. of tho reaction inside a

. narrow cone about the initial direction, so that the total momenta of

Card 2/2 .

the particles within the different groups differ significantly in

" magnitude. The total cross sections of the reactions are obtained

by taking into account the contribution of only one pole in the J=-
plane. Orig. art. hass § figures and 41 formulas.
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amplitudes and singularities in the angular momentum plane

FOURCE: Zh.eksper. i teor. fiz., v. 46, no. 5, 1964, 1700-1714

TOPIC TAGS: asymptotic solution, inelastic scattering, Regge pole,
moving pole method, high energy particle '
ABSTRACT: A previously developed momentum integration technique for

a small number of particles (ZhETF v. 46, 568 and 1295, 1964) is

used to calculate the total cross sections for the production of n
particles (or n groups of particles having a low particle energy in
the c.m.s. of each group) and the energy distribution of the particles
in high-energy inelastic collisions. The values previously obtained
Card 1/3
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for the most important "genuinely inelastic” collisions, correspond-
"ing to the contribution of an isolated vacuum Regge pole, are used
to determine the asymptotic amplitudes. It is assumed that all par-
ticles are identical and have no isospin. It is shown that for any
inelastic process there is a definite particle momentum configura-
tion making the most significant contribution to the amplitude. The
distributions of these particles with respect to the logarithms of
their momenta are determined and are found to depend on the behavior
of the vertex functions. Unitarity in the s-channel for the zero-
angle elastic-scattering amplitude is shown to be violated if these
vertex functions do not decrease with decreasing squares of the reg-
geon momenta. The dependence of both halves of the s=channel uni-
tarity condition for elastic scattering at nonzero angle on the mo-
mentum transfer is investigated, and it is shown that the right

half of this condition does not represent the Regge asymptotic ampli-
tude corresponéing te the vacuum pole if the terms corresponding to
the production of an arbitrary number of particles are taken into

Cord 2/3
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account. The momentum—-transfer dependence can be duplicated only
if all asymptotic contribution from all the branch-point singular=-
ities on the right of the vacuum point, condensing toward the point
j = 1, are taken into account. Orig. art. has: 48 formulas.
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[SOURCE: Yadernaya fiziki. v. 2, no. 2, 1965, 361-391

§TOPIC TAGS: particle physics, reggeon, elastic scattering, scattering amplitude
" !

By ;ABSTRACT: Many-particle terms of unitarity conditions in the t-channel are analy- :
ized as a basis for studying moving branch poiuts in the j-plane. A hypothesis is !

iproposed for extrapolating these terms to complex j. It is found that in this case.
Ty ‘branch points of the partial amplitude f_’.( t) appear in the j-plane which correspend.
' ' to production thresholds for two or more'reggeons with an orbital moment of rela-

-9 | tive motion equal to -1. For two spin-zero particles in an intermediate state, the.
R ‘partial wave has singular points at orbital moments with negative integral values. °

(As has been previously noted, these singularities move to the right when the parti- ..
{cles in the intermediate state have a non-zero spin. The branch points in the ‘
;J~plane are caused by propagation of this shift through the entire Regge trajectory.
{Mandelstam pointed out this m:chanism for generation of branch points using cne :

;cluss of Feynman diagrams as an exampla. The existence of branch points J=jn( t),

‘cm-d bV N e e e
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{where Jn(t) = na(t/n?) - n + 1, considerably alters the analytic properties of

lf () in the t-plane, producing branch points in this plane at ¢ = ¢ (J), where t Cj)
\15 the solufion to the equation J=J {t), “he discontinuity & (n)f (t) of amplitude

i f.(t) is calculated for the sin(,ular point t= t (J) which corresponds to the pro-

;duction threshold for n reggeons (reggeon Lnitarity conditions). It is shown that

i this discontinuity has a form similar to that for the ordinary unitarity condition,
.being determined by the product of amplitudes ¥.  for the production of n reg-
igeons defined above and below the cross section’in the t-plane from the point :
itat {j). The discontinuity Gt(n)f .(t) of amplitude f.(t) on the cross section as-

soci.;ted with the branch point for t=tn(.1) is calculated for t + t"(.y). 1t is shown
that this discontinuity has the form [t~ ta()]P2 ~ [ — Ju ()] 2, .
This means that tha singularity J= J (t) is logarithmic, {. e. close to this point |
' It =As + By U-In(‘)]"‘ln(!—ln(l)l ‘
‘where A and B have no singuIavlﬂes at j=7 _(t). The results may be used for ana-:
‘lyzing The asyﬁ‘ptotic behavior of dlffracticﬂ ‘scattering amplitude in the vlcinity of

'"'";?/%60 ;
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‘amall vilues of the quantity q% = -t for transmitted momentum. "The authora are
‘grateful to Ya. Azimov for calling their attention to one of the problema discussed
'in the paper. . In conclusion, we would like to express our sincere gratitude to..’
‘1. Ya. izimoV,’A. A. Ansel'm’’G. S. Danilov/"I. T. Dyatlov ‘and Yu. A. Simonov for
' Interesting discussions and geveral {mportant comments on problems considered in

tthis work." Orig. art. has: 20 figures, 80 formulas, _ =
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Institut teoreticheskoy i eksperimental'noy fiziki. Doklady, no. 417, 1966.
Vzaimodeystviye pri vysokoy energii; teoriya kompleksnykh momentov i eksperi-
ment, 1-121 '

TOPIC TAGS: high energy interaction, exchange reaction, particle interaction,
complex moment theory, Regge pole model, two particle nonelastic process,
charge exchange reaction, resonance state reaction, small momentum transfer

ABSTRACT: Data obtained in an experiment on the interaction of particles at high
energies, up to Ej,, 30 Bev, arc analyzed on the basis of the theory of complex |-
moments and its simplest form — a Regge pole model. It is shown that all
available data are in good agreement with the theoretical. Particularly interesting ;
results were obtained in investigating the simplest two-particle nonelastic process-—
es, such as various charge-exchange reactions (of 5, k mesons, nucleons), and
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resonance-state reactions 4 , [ 7 » etc., at small momentum transfers
*¥ kN, pd, dispersed at angles close to 180°, Theoretically, some of

these processes are more "elementary" than small-angle elastic scattering, since
selection in the t (or u) channel allows only a much smaller number of states. This;
considerably simplifies theoretical analysis, An especially simple situation occurs
in a case when the momentum transfer is small or equal to zero, and when the
terms which depend on particle spin are not essentiall, Concerning these processes

angular distribution cone in the reactions TPp—=nn, xp- 7°h . Further
investigation of these processes may lead to a direct confirmation or refutation of
the entire theory, Satisfactory agreement with the theoretical may be obtained also
by analyzing data on the small-angle scattering of various particles, However, in

i this case the theoretical formulas contain too many parameters, so that the resuilts
obtained do not lead to any definite conclusions, The main difficulty of the theory
lies in the fact that its simplest form, the Regge pole model, is theoretically an
open scheme. As was shown, each of the poles, generally speaking, is not small, .
The role of branching points is briefly discussed. It is pointed out that, in principle,— :
there may be a solution which corresponds to a theoretical equation in which the |
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t—O branching is of no consequence, In this case, the whole picture including the i
theory and all the existing data would be closed and gelf-consistent, The author |
thanks V. N, Gribov, 1. Ya, Pomeranchuk, A. B. Kaydalov, and V. Mel'nikov for |
a discussion of a number of problems in the present article, and A, L, Gol'dina s
and R, K. Martirosyan for their assistance in making some of the computations
and in compiling the graphs, Orig. art. has: 6 tables and 63 figures, [Author's
abstract]

;
SUB CODE: 20/ SUBM DATE: 19Jan66/ ORIG REF: 028/ OTH REF: 060/ ‘
!

= JESOUS R — ——i

Card - 3/3 /’4/

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410020-6"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86 00513R001755410020 6

mmmnrmosnn, 26,3 TSYTOVICH, N. A,

Secondary consolidation of cleys, Osn., rind, 4 mekh, grun, 7
no,5112-15 165, (MIRA 18:10)

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410020-6"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410020-6

i}

s e e e R T RS DI SR RS LARA
- % 3 - P - A i B 0 S

TER-MARTTRGSYAN, Z.G.

Unsiability of the siresset state of rnendzined clayey sclils,
N AR A+m.OSR.Ser.tskhenauk 18 nolls40-48 165,
rove e : T T lnia 18:9)

1. Inztitut geologlicheskikh nauk AN AraSSH,

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410020-6"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410020-6

4% R RS TS e T RIS

KUDINOV, V.M.; PUEHOV, A.P.; LISOGURSKIY, 1.28.3 _uam. V.Tu.

e e

{ghing of powdered
al assembly for the automatic we :
:ﬁ;ii:ﬁ:: for rubber mixtures at the Yaroslnv(ﬁi;: ll‘;czgry
Kauch.i res. 19 no.J:45-49 Mr 160,

1. Nauchno-issledovatel!skiy inatitut shinnoy pronyahlennosu i

kiy shinnyy savod.
!ar(z;i:::hzl—‘nres. Rubber) (Weighing nachines)

APPROVED FOR RELEASE: 07/16/2001

CIA-RDP86-00513R001755410020-6"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410020-6

SABIEE SRR S REECIFI k] L 13 RIS UG IR IR R HOSN R R K RS RIS s A

POLYAK, M.A.; TERIER, V.Yu.; NAZAROVA, M.V,

i
. ':,'-"'" ‘-.;'q

"Informati.on‘ bulletin on the foreign chemical industry.” Kauch, 1
res, 22 no,5161 My '63, (MIRA 1637)
(Tires, Rubber)

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410020-6"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410020-6
[T ey ¥IEE R A S S IR IR S SRS SRS AT . SEEOGE

ar

TZRMEE U e v T arrgees
“ ut.g_.\.. PR . x-’.‘b.“.i.'O‘.,’ G.K,

ﬁu'g;nd vulcanizer for rip tands, Kauch, 1 rez, 2, no,7147-48
! (MIRA 18:8)

1o Yaroslavskiy shinnyy zaved,

e

CIA-RDP86-00513R001755410020-6"

APPROVED FOR RELEASE: 07/16/2001



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410020-6

e e FR ) 0 e i e L R

EFIIEEFLATALY
R TR TR

R I NS
PAFFENGOL'TS, Konstantin Mikoluyovich; TER-MESROFYAN, Grigoriy '

Tateyosovich; MERTCIYAN, S.S., otv. red,
."“w&ﬂbﬂmﬁz,'

[Aragats; geological outline of the Aragats volcanic mas-
sif) Aragats; geologicheskid ocherk Aragatskogo vulkani-
cheskogo massiva, Erevuan, Izd-vo AN Arm.38R, 1964, 78 p.

(MIRA 17:6)

APPROVED FOR RELEASE: 07/16/2001

CIA-RDP86-00513R001755410020-6"



R001755410020-6

SEAR AT ATEE S AVEAT S A S U ke X W
. P PRSI CEEA, T

BARON. Lazer Izrailevich; VLASOV, Orest Yevgen'yevich; SMIRNOV, Sergey
Aratol'yevich; TERMETCHIKOV, Marat Karimovich; LEDOVSKAYA, V.V.,

otv, red.; IVLEVL, N.P., red,; BERESLAVSKAYA, L.Sh,, tekim.
red.; GALANOVA, 7.V,, tekhn, red.

[Effect of the shape of the blasting charge on the results of

the explosion] Vliienis formy zariada vybrosa na rezul'tat

vzryva, Moskva, TSentr.in-t tekhn.informatsii ugol'noi pro-

myshl., 1959, 15 p. .(MIRA 15:1)
(Blaating) —

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410020-6"



CIA-RDP86-00513R001755410020-6

07/16/2001

"APPROVED FOR RELEASE

..C-’i‘i"&’.‘iﬂ.’:?:%ﬁk- SR LG

1

t

B VS ERATEIR GG O SN SRy RN Rk

=]
]
I

e A XN e ENEEEA S H
eI L ATCAT T IO B SNAC I LI AL AR AN SR A e ORI DM S LS R

~

Vz

b (2V9T5Y 09 D) ®essPuo Jo LISIQTT IXTAYTIVAY
SeY LEET UT we2uatog Jo Awapedy ¥ST ITRIDA 2GR JO

SLOTIWRTIQNY JO LUCvIOTIQTE ‘wAowlewaAf ‘N puw ‘o)1 ‘vewmyy

(44 sATIvATIAQ
ISHIBTH BUS W J9IPWEITE ITWES YITA uofjwndy TelauszazyIroIdoquy |
STAUTTUOR ¥ 307 BHTQeId oniws AIEPUTNOg Twisus) N *asXYTwuwar

€T wovsdol PUTING 101 UL LUTTITTIOZN] UEID pue uotiwusxielgd Jo
£rnig Lwg-x VACCRUTHLSL CEUnX puw ‘ATHEAWITOL AV ‘NN aRLUTY

m uazsn)y Lousnbaxg-ySTH £ Tuiivay sowiang
. S31JY TIUSDIVH SITASWE YI09F UO 1083J7 TVRISUL Bug 3O mwn_.wm Leg-x
TACYSUTESAD ETNS Puw LIALARITOLTVATY CwARLTTRVCRIT VYN ‘TMA Tomdng
6 ey STOWL
aInyevd sTRITY UT LownDery aImIsTON JO SOOTPUI  RA-A Tolweq
Sg PETL-

TITA CUCTIOUMS OETI IO UOTIVRIOISURIL JO SPOuINN . ¥ KN TAcdATITL
€9 wuotBay snouTeIunc WPTH ul cwajcfp Jomod S1339tY ‘W'N .hllpmxa
F14 ‘Putaswig Butang
U3 Uo aBlwy) satsOTdNE
puw ‘"T'J "aeyoumg

€5 sesqriON peag .
JO 3JUSTDTIZBCY UCTIVINITE Y JO UOTITUTMIPINT " J"Y Taozwynez

E8TOT3IeY FUNOID J0 PO .
we 3o uFIeA I JO 3198537 TACXTYSIuITy

nw s a:«uuomuoaoﬁccinna.oqmué
S£012T3IY oyy JO ssow Luedwoouw seousIeyey
*poucijulw MW BATIIIRUOCSJIAG ON .»m.uuoe:uuu U ;!u.ww«.vhl
*f3otoox ‘Luwicq) saouaTe T¥IIRororq *£¥01003 ‘eumivINyI] ‘#OTY
-eThPulT ‘edTmoucod ‘KPorosudre ‘£I038TY uO ExIoa oogmnud Despeoy
sg3 Jo suoclawsrand [JG6T Jo AudvaBoTIqiq ¥ -93e ‘eolivweqime
aand ‘L3ir(TEsen ‘LzocuctPe ‘gOTucIOSTS ‘Sursssutius Jenod
ojL30978 ‘(woTTensy Putsewls) soyehyd pagidde S Lx3uTENQD TYTIIIETPOT
¢ £338Tusys TEoTEAud UT EOTTNIE U0 NES 2TRINN SeousTdf Jo Lwapeay ouy

WITR POARTITISY sucsand £q ER(2TIIW 2T SUTWIUOD N00Q SUL (ATVERADD

. SeTIPTS SIITIUDIOE TNOTIPA UT EPUAIZ YIINOSAL Tan S3usm

~doteasp Ut possalasul 93 Arz oym uOTIEIND ISYBTY JO S83NITISUT UT
sImDes3 DUE 938TITITOE UDIVESAI J0J PSpUslUT 8T A00Q STWL IIFOJUNJ
ssuTtouy ‘DM PR CNSAY IULITUSYX “I°4 TP

~peausad sotdos 00 4 497 .mmmm. .OM-HM%

- . OA *€SZURTOS TEITULIS] TUW TRIMIETY WO 9T .

b e N .Malom mx”d.u epnseydTReY 3 :m»n:ebuns-vh d.huhcn *uf1388aZY
¥SE KonerTSITY Jmwu wiTmeveny

SI9E/206  ROXIVIIOIIXT X0OE I ZEVEL

e

SR WAENOATHSITOWS YL FUe TRUTOMISUE T N °@'0 - et |.|L _

i'F

CIA-RDP86-00513R001755410020-6"

07/16/2001

APPROVED FOR RELEASE



CIA-RDP86- 00513R001755410020 6

53 B &‘.‘ F‘ii-xj'ﬁ}ﬁﬂ

s 5123 S ST LR 2

BARON, L.I., prof.doktor tekhn,nauk; LEVCHIK, S.P., gornyy inzh.;
TEIMETCHIKOY, M.K., goruyy inzh,

Inveatigating the shattering and propellant effeot of explosives,
Vzryv.delo no,44/1:158-166 '60, (MIRA 13:7)
(Explosives~~Blast effect)
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Comparative rating of the explosive effect of various explosives,
Izv.AN Kir SSR.Ser.est.i tekh.nauk 2 mno.2:55-6/, 160,

(MIRA 14:10)
(Explosives-~Testing)
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IMARALIYEV, A.; TERMETCHIKOV, M.K.; AMANOV, A.; TASHIBAYEV, B.
ERMETCHIKOV, M.K.j -

Method of determining the detonation speed of gudcaps and
borehole charges using a MPO-2 oscillograpg ;i &eig'lgg loops.
. .SSR.Ser,est.i tekh.nauk 2 no.2:91- .
Izv.AN Kir (TR 14,110)

(Blasting) (Oscillograph)
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TERMETCHIKOV, M.X., kand. tekhn. nauk

Use of explosions in the national economyj a conference of the
Selentifio Council, Veast, AN SSSR 33 no,10:115 0 '63,
) (MIRA 16:11)
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TYULENEV, Ye.A., kand.tekhn.nauk; ?3R'MIKA‘§§§§{”39M'- inzh.
Effect of clay nortars on tha adhesion of concrete to rein-

ta, T .8trol. no.8:45=46 Ag '59.
forcements., Tranap,stroi. 9 CHIR 13:1)

(Omek—~Bridges--Poundations and plers)
(Reinforced concrete--Yesting)
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ERLERNIKOV, Yo.L., prof..[deceased]; TER-MIEAELYAN, F.M., inzh.

Concrete piles with wider pedestals cast in bore holes, Trudy

TSKIIS no.38:4-57 60, (MIRA 13:11)
(Concrete piling)
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Widening the base of shell piles
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(Bridges—Foundations and plera)
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YAN K.,L.
Soms methods for the experimental determination of rock pressure.
[3rudy/NII0SF n0.41318-32 159, : (MIRA 1512)

(Rock pressure)
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v 1t 11 shown (Rat the Betha: Holtler equation 18 applicabls

for the bremastrahlung spectium In cascs where the

> ATMOSPHERE, M, ) <M o2 pyey
'

Nuclear Scienco Ausiracts -
July 15' 19511 f Irequancy w»\“%s—'— i , but fcf cases where ':‘!
Phygios * TRTE \

<w< \’i o el the lormula deseribing the stmospheric
:l

12y
in the lenglh of the radiation unit Is ¢cm, Eq in 31 Mev, and
N in tte nuciber of electrons per unit volume. {JS.R.)

]
bremssirahlung specirum is dl = ‘?j 'i-!%"-' ,where L

)Muda.‘b.a-i«. aT24db) 3o Dec 4
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Radiatien and scattering ef fazt particles in matter. Izv.AN SSSR

Ber.f12.19 ne.6:657-660 H-D '35, (MLRA 9:4)

1,Fizicheskiy institut Akademii nauk Arm,.SSR.
(Cesmic rays) (Muclear physics)

Fanirty RIS AN
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ROZERTAL',1.L.; TER~-MIKAELYAN,M.L.; FEYNEERG,Ye.L.

- X,

On high-energy photon showers. Dokl. AN $SSR 103 no.l:581-584 Ag's55
(MIRA 8:11)

ey

1. Fizicheskly institut imeni P.N.Lebedeva Akademii nauk SSSR. 2, In-
stitut fiziki Akademii nauk Armenskoy SSR. Predstavleno akademikom
D.V.Skobel'tsynym

(Photons)
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AUTHORS Ter - Mikayelyan,¥.L. SOV/22-11-4-3/11
TITLE: ‘On Quantum - ElecirSdyeamics in a Medium I (K kvantovoy
N elektrodinamike v srede I)

PERIODICAL: Izveatiya Akademii nauk Armyanskoy SSR, Seriya fiziko-mate-
maticheskikh psuk, 1958, Vol. 21, Nr U, pp 13 —-20 (USSR)

ABSTRACT: The paper is devoted %o the investigation of the influence
which the dieleciric and magnetic properties of a medium
effeat on the radiation correctioens. In the calculation of
these cerrections e.g. in the case of Coulomb dispersion thers
fnllow logarithumically divergent results. The coincidence with
experimentally cbserved data is realized, as is well.-known, by
sertain compenaating set ups. But the results of Landau,
Pomeranchuk and of thte auther show that these compensations
(continucus radiatiorn) depend ¢n the properties of the medium
80 tha%t the magnitude of the radiation corrections also depends
on ihe medium. For the norrect determination of the corrections
one bas t> et up the dispersion matrix under regard of the
medjium. In the preseat paper the suthor gives a partial

Card 4/2 goluticn of this problem s He calculates the dispersion matrix
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properties of tre

On Quantum - El
jeration the polarization

taking inte consi

nedium.
Therz ars 6 referenses,

Americane.
ASSOCIATION: Fizicheskiy institut A.N. Armysanskoy SSR (Physical Institute,
A S Armenian SSR)
‘

5 of which are Soviet, and 1 is

SUBMITTEDs June 2%, 3998
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24(5) 50v/56-35-5-31/56
AUTHORS: Ter-Mikayelyan, Y. L., Khachatryan, B. V.

TITLE: On the Limits 6f Applicability of Target Paranmelers (0
rranitsakh primenimosti netoda pritsel'nykh parametrov)

FERIODICAL: Zhurnal eksperimental’noy { teoreticheskoy fiziki, 1950,
Yol 35, Nr 5, pp 1287-1289 (USSR)

ABSTPACT: Wnen investigating radiation procesges bvoth the usual per-
turbation %theory and the method of target parameters
(pritsel'nyy paranetr) are employed. l. leberall (Yuberall)
(Ref 1) expressed the opinion %hat the method of target para-
meters furnighes results of insufficient accuracy. The authors
of this paper conpare the resulia obtained by this method.
First, bremsstrahlung on an atom is investigated. For.this
purpose the bransstrahlung crosse gection is written down ac-
cording to Ueberall,and the corresponding cross gection de-
termined by the target paraneter method is written down. The
formula obtained by the method of target pasameters agrees
with the exact formula only in the range qf & 1. (The
meaning of q, has apparently been defined in the afore-
nentioned earlier paper by Ueberall). This corresponds %o

Card 1/3 periods of time (pritsel'noye rasstoyaniye) which are greater
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, On the Limi4s of Applicability of Target Paraneters

than h/mc. An analogous investigation ig possible algo for
the formation of pairs. Tre authors then deal with the
radiation and formation of pairs in periodic siructures,

The formulae applying in this case differ from the cor-
responding formulae for a single atom by a factor which takes
the interference phenomena in radiation and formation of pairs
in an atomic chain into account. The analogous formulae can
also easily be determined by the method of target parameters.
Algo in this case a factor is added to the formulae for a
single atom. The authors of this paper express the opinion
that the formulce derived by the target paraneter nethod are
in full agreement with those derived by Ueberall. : similar
investigation czn also be carried out for collisions between
charged particles and the electrons of the atomic shell
(ionization losses). There are 3 references, 2 of which are
Soviet.

ASSOCIATION: Yerevangkiy gostdarstvennyy univergitet

(Yerevan State University)
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"On the Theory of Multiple Scatéering.”™ Kucleer Fhysice, Vol. 9, no.k, 1959,
pp. 679-686. (No. Holland Publ. Co., Amsterdam)

Physical Inat, Aced. 8ci. Armenian S8R, Yerevan.
A method for calculation of multiple scattering curves teking into account the

f£inite dimensions of the nuclsus is presented. Experimental results pertaining to
scattering of fast electrons by nuclei are used in the calculations.
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21(0),24(3)
AUTHOR:
TITLE:
i SRIODICAL:

ABSTRACT:

Ter-Uik

SRS LI O R T I SIS AR D B U R SR T FAERNITET

kayelyanekioL,, 50v/22-12-3-3/%

The Radiastion of a Relativistic Electron Moving on a Circls
in the Plasna ’ .

Izvestiya Alcademii nauk Armjnnskoy SSR. Seriya fiziko -
matematicheskikh nauk, 1959, Vol 12, Nr 3, pp 95-99 (USSR)

The author communicated the results of the present paper in
1953 in the seminar of the FIAR imeni P.N.Lebedev. Partially
they are contained in the papers of V.L.Ginzburg (Doklady
Akademii nauk SSSR, 1952, Vol 87) and Tsytovich (Vestnik MGU,
1951, Nr 11). The author has published the present paper at the
request of G.Gurzadyan, He considers the radiation of a

relativistic electron moving in the magnetic field under existence
of plaema. Especially he treats the case of a plasma for which

2
YE’.-‘:J - g:;e > - The intensity of radiation is given for
mn -
o

several frequency ranges.
There is 1 Soviest reference.

ASSOCIATION:Pizicheskiy institut AN Armyanskoy SSR (Physics Institute,AS

SUBMITTED:
Card 1/1

Armenian SSR)
liarch 7, 1959
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9(3) cse5
AUTHOR: _Ter-Mikayelysn, M.L. sov/22-12-4-9/9
TITLEs on the Theoxry of the Transition Raediation

PERIODICAL: Izvestiya Alcademii nauk Armyanskoy SSR. Seriya figiko-mate-
matdicheskikh nauk,1959; Vol 12,Fr 4,pp 141-145 (USSR)

ABSTRACT: The suthor considera the radiation which arises under the
transition of a particle from a medium with the dielectric
constant £ into a medium with the dielectric constant EQo

"1
Starting from the expressions for the elsctric fields already
ocourrins ‘n / 7of 2 ] the author determines the angular and
frequency disiriliiion of the transition radiation.
V.L.Ginzburg and V.. Jilin are mentioned in thes paper.

There are 2 Soviet references.

ASSOCIATION: Fizicheskiy institut AN Armyanskoy SSR (Physical Institute
AS Armenian SSR)

SUBMITTEDs April 24, 19959

Card 1/1
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24(5) , '
AUTHOR: Ter-Mikayelyan, M. L. 307,55-55-1-35/62
TITLE: On the Trheory of Multiple Scattering (K teorii nrogokratnogo

rasseyaniya)

PERIODICAL: 7hurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Yol 36, Nr 1, pp 253-257 (USSR)

ABSTRACT: The present paper degcribes a method of calculating multiple
scattering in consideration of the finite dimensions of the
nucleus. Firs%, the kinetic equation i3 written down which
is satisfied by the distribution function in the case of small
gscattering angles. Further interest is caused by the distributin
function for only one angle Gx or 6&. (These are the projections

of the scattering angla@txlto 2 planes which are vertical to
each other and which pass through the initisl direction of
motion). In a cloud chamber it is much easier to measure the
projection of a gcattering angls than to measure the spatial
scattering angle itself. It is therefore necessary to integrate
the solution of the aforementioned equation over an angle of
the projections. The solution thus found then holds for any
card 1/3 law of scattering at small gcattering engles. The asuthor at

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410020-6"
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On the Theory of Multiple Scattering 50V/56-36-1-35/62

first deals with a pure Coulomb scattering on an immobile
nucleus. Tnerefore oKGx, By) is the Hutherford scattering

croses section in consideration of the form factors of the
atom and of the nucleus. The calculation is followed step by
step. In this way the curves for the scattering in

4.5 g/cm2 and 8.5 g/cm2 lead plates at the velocities 0.61 ¢
(momentum of the muon 80 Mev/c), 0.73 ¢ (p = 110 Mev/c),

0.78 ¢ (p = 130 Mev/c) and 0.85 ¢ (p = 170 Mev/c) were
calculated, From the diagrams thus obtained the mean values

of scattering angles and the measn values of their sjuares

were then determined by numerical integration. Some of these
results are illustrated by a table. The method discussed is
also suited for determining the mass from the scattering angle
and from the range measured by means of a cloud chamber. The
results obtained by the present paper do not depend to any
considerable extent on the cutting-off parameter. According to
the author's opinion, the theory of multiple scattering develored
by M. Annis et al. (Ref 7) is, with respect to finite nuclear
dimensions, only a bad approximation to reslity. In conclusion,
the author mekes some remarks concerning the limits of .

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755410020-6"
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On the Theory of Multiple Scattering S07/55-36-1-35/62

applicability of the formulas derived in the present paper.

The author thanks F. I. Strizhevskiy for calculating several

curves of multiple scattering, and he also expresses his

gra%titude to A. I. Alikhanyan, F. R. Arutyunyan,

V. G. Kirillov-Ugryumov and M. I. Dayon for discussions which :
gava rise to this work. There are 1 table arnd 9 referencas,

2 of which are Soviet.

ASSOCIATION: Fizicheskiy irstitui Akaedemii nauk Armyanskey SSR
(Physics Institute of the Academy of Sclences, srmyanskaya SSR)

SUBMITTED: July 14, 1958
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B006/8014

;Aﬂ.bTOO
AUTHOR: Tur-ﬂikayelyan, M. Lo
——

TITLES Investigation of the Limit of Applicability of the Theory of

jonization Losses ¥i

Zhurnal eksperimental'noy 4 teoretl
Vol. 38, No. 3o PP 895-905

inveatigatea

ocheskoy fiziki, 1960,

PEBIODICAL:
the limits of
108868 %O excitation, jonization,
diation at ultrahigh energies (for vrevity, all these
fter termad jonization losaes). It is shown that the
jnal distences increas®e with particle energy in tonization losses
jndividual atoms.

as well a8 losses during collisions with
the particle

1f the eff¢ fficiently 1large:
trajectorie nd the theory of

by externsl causes; &
jonization josses 1 T ynvestigates three
effects: mu n of the medium, and ¢initeness

rujeotoriea, The e £ the trajectories upon‘)x,
A

of the preeent paper

TEXTs The aathor
the theory of energy

applicability of
and Cherenkov T8
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. Investigation of the Limit of Applicability of  5/056 60/033/03/21/033
the Theory of Ionization Losses B006/B014

the Cherenkov radiation was investigated by I, Ye. Tamm for the first
time. Consideration of these effects in the theory of radiative losses
(Refs. 2-4) leads to a considerable change in the formulas for brems-
strahlung and pair production. Consideration of the polarization of the
medium in the computation of fonization losees leads tc the well-known
effects of Fermi density and Cherenkov radiation. The main chapters of
the paper (Sections 2 and 3) deal with the influence exerted by elastiec
multipole scattering upon ionization losses, Energy losses of an I
arbitrarily moving particle are computed from Maxwell's macroscopic equa-
tions. Ionization loeses are separated from radiative losses without mak-
ing use of the perturbation theory. It is found that, because of the
density effect, the influence of multiple Coulomb scattering on

ionization loases ia negligible. There are 7 references, 6 of which are
Soviet,

ASSOCIATION: Fizicheskiy institut Akademii nauk Armyanskoy SSR (§EZ'1°’ -
a .

Inotitute of the Academy of Sciences of the Armyanskaya SSR

SUBMITTED: August 25, 1959

CIA-RDP86-00513R001755410020-6"
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5/056/60/038/004/017/048
24"%00 B006/B056
AUTROR:  Ter-Mtkeyelyois Ma e —
TITLE: The Radiative Correction to Coulomb Scattering Taking

Account of the Medium

PERIODICAL: 2hurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 38, No. 4, ppe 1167 = 1169

TEXT: Following an earlier paper (Ref. 1), the author investigates the
conditions for the occurrence of an action of the medium upon Coulomb
scattering \(hnd discusses the radiative correction to electron scatter-

ing taking account of the "density effect". The action of the polariza-
tion of the medium upon elastic scattering is investigated where L)/

photons appear at the beginning and at the end of the process, so that
the entire influence of the polarization of the medium is brought to

bear upon the photon distribution function, In a medium a photon under=-
goes a series of absorptions and emissions, so .that, for the purpose of
determining the change in the distribution funotion, it is necessary to
summate over a number of Feynman graphs, each of which differs from the
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preceding one by an additional absorption- and emission event, The au=-
thor's considerations lead to the following result: Experimentally, al-
ways the sum of the two cross sections, vize of the elastic Coulomdb
cross section and of the bremsstrahlung cross section is measured. The
bremsstrahlung quanta have an energy that is lower than a certain gi- 'n
energy of hwhin’ which is determined by the resolution of the experi

mental arrangement. If mmin<_V4nNZe§/m E/mcz, the corrections neces-

sitated by the medium become considerable. In second perturbation-. -
retical approximation, the qorrecti7n is given by
4g .2 B0 Un4q
do = d“vac(”min) =40 0 X 1n® ——p==—=,, where do___ 1s the usual
E [4nN2e° ‘

differential scattering cross section with radiative corrgction in the
vacuum. This correction formula holds for the scattering engles

1
0> V1 = v2/c2 + 4nNZe2/ac?. For the medium, E£(w) = 1 = 4xNZe’/me holds.
In this paper, Mandel'shtam, Tamm, K. M. Poli = s Yeo Lo )
Feynberg, and M. I. Ryazanov are mentioned. There are 5 references:
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AUTHORS s Ter-Mikayelyan, M. L., Gazazyan, Ae Do
TITLE: Resonance Effects of Radiation in a Lsminated Medium

PERIODICAL:s Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 6(12), pp. 1693 - 1698

TEXT: A previous paper (Ref.1) dealt with the radiation associated with

the motion of a charged particle in any “periodic" mediua and presented &
formula for the resonance radistion in s medium made up of two plates of

equal thickness. The case of a laminated medium has been studied by

1. M. Frank, V. L. Ginzburg, N. 4. Khizhnyak, Ya. B. Faynberg, and

G. . Garibyan. Since, from an experimehtal point of view, laminated media

are particularly suitable tor detecting resonance radiation, the authors

derived and checked the most important formulas for the caloulation of this
effect. This has been done for layers of u;fferent thicknesses and for V“\
any A.(A = (N1 - Nz)/(N1 + Nz); N, and N, are the electron densities in two

successive mecia). The formulas obtained in Ref.1 are used in quasi-
classicel approximation. To be able to apply the quasi-classical theory to
Card 1/4 L
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a laminated medium, the boundaries between the layeras must be amooth.

" Though the quasi-classical approximation leads to incorrect results for
reflected waves, it may be used here since the effects related to
reflection are negligible if the dielectric oonstants of the media of the
two adjoining layers differ only slightly, i.e., if ](32-,;1)/(&24-;_1)}«1.

This condition is satisfied within the range of high frequenoies. In

- addition, it must be assumed that for vszo, the angles of rsdiation
j emlssion are small. This condition is satisfied if A, €1,vith ». = w(:/o;
P 1l is the periocd of the medium. Using the results obtained in Ref.1, a
i : formula is derived for the emission of a relativistio partiole during the
penetration of n layers: .

fmax . i

@ ﬂ _ a WAl 2xrv  2ne* Al \
S= (e3—2y)? Zl sin® =g —marar (M1 — Ns)) X
g )

|

' X[Frra=(- -t mdx  ay

i |
, <[ g — o [ 2 2 e, — ] e
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r is an integer by which-the harmonios are numbered; r ) 1;

vit = v(&t1 + Atz) = 1 is the total thiokness of two successive media;
ti is the time of flight in the i-th layer. The emitted frequencies lie
between u , = 1ne2(N1 + Nz)/2!rvn and w = 4xrv(E/moa)2/l. Por the
number of quanta emitted one obtains the following relation if A K1

N, -K,\?
1772 18 N
M= r_1’3’5(ﬂ1+N21 T371% 3% $} if . 18 not much smaller than 1, then
41 10 dyly—(ola") (1 — vje) — "] : X
M= 1_377?(‘7'*"’)2278 =P+ X ‘/
il Q- _ Pe_ 39 .
x.sln[p_*_q nr — yar p+q]’ (32) |

p = At (N1 — Ny) [ (N1AL + NaAty), q = pAty/ At
" holds for the case of layers with different thicknesses; y = b;/sz; :
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| 2% /1 b -"3‘-9-2-/w Etl+ N e afw = 2xvrfwl There ar
a = 2trv/1; b = TN T 2 T/} 8w o-f. e are
3 Soviet references.

ASSOCIATION: Yerevanskiy gosudarstvennyy universitet (Yerevan State
University). Pizicheskiy institut Akademii nauk
Armyanskoy SSR (Institute of Physics, Academy of Sciences

Armyanskaya SSR)

SUBXITTED: June 10, 1960 ‘
. A o
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| ACCESSION NR: APL033063 ~ s/o252/64/038/002/0105/0110
AUTHORs Ter-Milayelyan, M. L. (Corresponding menbor, AN Armyanskoy SSR)

TITIE: Caloulation of pulsed laser intensity ‘ '

SOURCEs AN ArmSSR. Doklady®, v. 38, no. 2, 196L, 105-110

.TOPIC TAGS: pulsed laser, triggering radiation, energy quantum, gbsorption
“coefficient, population rate, laser burst

ABSTRACT: Intensity estimates have been made on pulsed lnnors with trigeering
radiation intensity at t = 0, of £« The intensity is defined as the number of

quanta crossing an area 1 cm2 in one second at time t, Rate. of change of energy
quanta intensity is given by

9B

-— = gl (‘I '-")'

i
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'where L -~ specimen length, - v speed of light in speoimen, Xo ~ 8bsorption
i coefficisnt (not including resonance), xl

i
% ) |*"=I(x.l)°

| SRSV

uc cross section, r = ‘reflection coofficient (reflectivity). From X1 follows the

! second unknown function of time, the population inversion, forwhich a second equation
,18 introduced, This equation balances the decrease of excited atoms caused by ,
' induced radiation with the intensity gain induced by emitted quanta. The resulting
. differential equation

R Y SR/ "_ dind_ -,
R “at ot 2|

O r———

is integrated over ¢, for initial condition t = 0; I = 'y , 4, = 8o yielding

P I T ..a_.--.-—-‘-ﬁ-’ o R LW S

o T Ly
L(l) ma _§
RO (—on (03 4-25) 8 +1

R re ¢ N Ll b "V b0e 8 ons o mdl et e,
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where, if one neg;'ecta Lo compared to vA, one gets the exponential
| expression 3(?) A'-éxp(-—:yxt.)_
.For this case the offootive time ochara oriatd |
: _ otoristic of
given by the larger of the two magnitudes ® ©f the daser buret ds of the erer
P -
DU evdy T 2u” S~ (l—=r)v ‘
[ T e ———— M ‘ "
Orig. art. has: 17 formulas, ‘ | .
ASSCCIATION: none
SUBMITTED: Q0 - ATD PRESS: 3073 - U ENLr 00
SUB CODE; B¢ NO REP SOV: 002 . OTHER: 003
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- AUTHOR: _Ter-Miksyolyan, M. L.j Miksslyan, A. L.
’%_TITIE: Theory of Laser Emissioca )

i {
| BOURCE: AN 8SSR. Doklady*, v. 155, mo. 6, 1964, 1298-1301 :
|

j»TOPIC TAGS: laser, stimulated light emission, radiation transfer, continuous hser)
" pulse laser, solid state laser

{‘ABS'rRAcr: The authors use the transfer e
l.with a sol4d rod having parallel mirrored
i the ebsorption coefficient into two parts:
the other with the rest of the processes. The first part is proportional to the
overpopulation, 1.¢., to the excess of the number of atoms in the uppor state oveyr
that of the lower, per unit volume. The equations axe solved for both the
stationary case (continuous laser) and the discontinuous case (pulse opsration).
;For the case of a negligibly small reflection coefficient, the solution gives the
. ,bassage of photons through an overpopulated medium. Orig. art. has: 15 formulas. .|

i
o
quations for generation of light in lasers |
ecds. In these equations, they separate |
one connected vith stimulated emissioa, |

;

|
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tmigsion of fast particles in a heterogeneous medium. Jokl.Ak
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1. #izicheskiy institut Akademii nauk Armyauskoy 5SR., Predstavleno

akad. L.D,Landau.

(Dynanics of a particle)
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AUTHOR: Ter-Mikayelyan, M. L.
TITLE: Emission of photons by fast particles in an inhomogeneous
medium
PERIODICAL: Izvestiya A'.ademii nauk Armyanskoy SSR. Seriya fiziko-

matematicheskikh nauk, v. 14, no. 2, 1961, 103-133

TEXT: The first six sections of the present paper were simultaneously

published in the periodical "Nuclear Physics." The author was concerned

with the radiation produced by charged particles passing through an

inhomogeneous medium at constant{ velocity. The first six sections receive N
only a cursory treatment, The simplest example of radiation in an )
inhomogeneous medium is the so-called transition radiation of Ginzburg

and Frank. The inhomogeneity of the medium is either a periodic or an

arbitrary function of space. Sections 2-6 deal with the condition of

resonance, angular distribution, and the energy threshold of resonance

radiation; quasi-classioal investigation; radiation in a medium, the

properties of which vary according to the cosine law; a laminated medium
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and the simultaneous processes; a) "hermal background;" b) effect of
multiple scattering, photoeffect, and other faotors. A. Ts. Amatuni and
N. A. Korkhmezyan (Izv. AN ArmSSR, seriya fiz.-mat. nauk, 13, K2 5, 1960),
have derived a formula for radiation of the order of r = 0; & 1,

assuming that B £ 1 and A & éo but not that A &1. B. Bolotovskiy

pointed out that the formulas derived have the same form as in the case
of the effect studied by V. L. Ginzburg and V. Ya. Eydman (ZhETF, 35,
1509, 1958). Section 7 deals with the calculation of the passage of
particles of any velocity through a medium having unevenly distributed
inhomogeneities. The phenomena discussed here are very pimilar to those
observed in the diffusion of 1light in turbid media. When determining
the total number of emitted quanta in an inhomogeneous medium, it is
necessary to calculate the number of equivalent pseudophotons corresgond-
ing to the field of the particle, which pass through an area of 1 cm in
a given frequency range at a given point during the whole time of flight
of the particle. These pseudophotons are then scattered according to
the well-known laws of light scatter by the inhomogeneities of the
medium. This is illustrated best by the behavior of radiation on
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fluctvations

in a gas, wnich corresponds
When determining the flux of

equations (y = 1)
" along the Z-axis;

to the Rayleigh light scatter.
Pseudoneutro

NS, one proceeds fron Kaxwelltg
for the potentials on uniform motion of the particle

- Y . : .—':_
?g-rdlvA=0. (7.1 :
Expansion in tri

Ple Fourier integrals with p
and z offers a

espect to the variables X, v, ho
solution in the form

4re i’;-'t;-—_,é)exp(17;;’—[(»!) \>( s

= _i . [ . (7.2)

el t’“aﬁy“dk‘dk’dk' a[kz_;(;;;;}, , 72 ¥
" e

Zrersg i = .;
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1 & def,: . kimx ' '
e 8 s GMmSEa . R s s T — vt LECOB - A7.
o e e [ln \1—32: L;i czelc(n) (7.7) )
' - L

to the problem in an igotropic medium for

any inhomogeneities which are described by the extinction coefficient of

electromagnetic waves. In the case of very hard quanta, it is possible

to .apply macroscopic electrodynamics. In the case of randon distribution
of the inhomogeneities, relativistic particles will excite a radiation,
the wavelength of which is extremely amall as compared to the dinensions
of the inhomogeneities. (7.7) may be used to calculate the total number
of emitted photons, the wavelength of which is larger than the inter-
atomic distances. An experimental study of radiation in substances
with great fluctuations is obviously nost interesting. Emission of guanta
of any frequency. For a detailed calculation of the emission of such
quanta, the author applied the usual theory of light scatter. In this
case, the incoming electromagnetic wave is replaced by the superposition

card 5/10
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Emission of photons by fast ...

of the cleotromagnotic waves producing the field of the moved particle.
The equation for the fluctuation fields has the form

. o,y
rot Ea = 2 Ho,
c

fw o

tot Hoy== — =D
¢
div D=0,
divHa = 0. (7.10) (7.10),
AD. + 9 D, == —rot-rot (' Eso). (7.11)
Cz
: (7.11),
and the solution reads
’ 11(,, Eua(ry) IR rer)
Dilry=— —-{k'| ¥ =t () e N d . 7.12 .12).
(r) 4’:{‘\ S‘r—‘ﬁ_\ (ry) 'Un]} ( y (7.1 )
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Also S. P. Kapitsa has applied a similar method. Next, the author
studies fluctuations in which the correlation length is of the order of
magnitude of the interatomic distances. Then, the mean squuTre of the
fluctuation field is given by

— ne —p s ) 2
g — Nk 7 Ea (20 yl)]]}dv,. X,

:_".' 16.‘.".'R2L2

paa——

LR = - (2 1) , : (7 A 5) .
X g e T ) e ) AV . (7.15)

The exponent of the last integral in this expression is negligidle for
<01 - L % cos ov1 .1 (7.16), 12 V:sein <1 (1.17). 1f
(7.16) and (7.17) are not valid, (7.15) will become small and the
radiation will vanish. (7.16) and (7.17) are always valid if the wave-
length of the emitted wave is larger than the interatomic distances.
For “he number of quanta emitted per unit length one obtains
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1 1 & de Bymax 0 v
_ ot @ defy Boee¥ _ Tolpe), (722 .22 /
fw-Z 137 Mmoo { \1--gv?fc? | w? c’l} (w),  (7:22) ( )
with \X
Ey (rl) (r’) d’uﬁ-’l (7_'23) (7.23) .
If the frequencies of the emitted radiation exceed the atomic frequencies,
then
4roA:N dw ¢* k:mer:
137 o P {n 0?1 — v (w)] —1}' (7.25) (7'25)

will hold. Here, Z denotes the nuclear charge number of the material, N is
the number of atoms per cm3, and r,=¢© /m 02. There are 9 figures,

1 table, and 14 Soviet-bloc referencee.
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SUBMITTED: October 27, 1960
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AUTHOR: Sekhposyan, E. V., and Ter-Mikayelyan, M. L.
TITIE: Angular distribution and polarization of bremsstrah-
lung

PERIODICAL: Akademiya nauk Armyanskoy SSR. Izvestiya. Seriya fizi-
ko-matematicheskikh nauk, v. 14, no.4, 1961, 143-154

TEXT: The angular distribution, pair creation in the crystal, and
the polarization of bremsstrahlung are investigated by the method

of Welzsticker-Williams. Calculation of the bremsstrahlung cross-
section reduces to multiplying the Kleyn-Nishina formula by the to-
tal number of pseudophotons and to passing to a system of coordina-
tes, in which the crystal is at rest. Angular distribution of quan-
ta: The differential cross-section for bremsstrahlung in the cry-
stal can be expressed by
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dor = 4r§Z2 de rdx 5? +5§ 4x2£2 )(
377 E (1+x2)2?' 312(1+x25I

2 2 > |2
X (k5 + k%) dk,di, zgj RS

(x%+ 1/R%)2 i (1.2)

where B = R_z~V/3, B, 1o the Bohr radiue, r

tron-radius, ;l - the lattice coordinates,

to the nuclei, £ - the energy of the emitte
8y of the incident electron,
tron. The last factor on Eq.

~ the classical elec-

k - the momenta imparted
d quantum, 61 ~ the ener-
€5 - the energy of the secondary elec-
(1.2) can be approximated by

v
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i1k 2 2.2
N e T1 =(1 - e"Fu ) N + e_k2;§ Y’91 . "o
Ry <
i i

(1.3) ’

where u2 18 the mean square of the thermal fluotuations of the lat- i
tice atoms, N - the number of atoms per unit, volume, Depending on - o
the number’ of terms in (1.3), the cross-section for bremsctrahl
and pair creation will consist of 3 components; do' = do}+do’+do’

2 "u!
where do} corresponds to the cross-section when the orystalline
structure is.ignored (the Bethe~Heitler formula), 4o, 18 a correo-
tion term due to thermal fluctuations, and do& is the interference o

cross-section which is largely dependent on the angle 0 of the in-
cident electron. The latter term is expressed by
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(e Tdnan,  ge (0 g
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R X3 (hy—2 ).
', Ny Xa(k,—7m>5<k,~dn) .

After transformations, a simpler formula is obtained, and the in-
tegral it contains is calculated., Other formulas are obtained for

d03 and do@. Comparing the three formulas for the components of do,

the conclusion is reached that with sufficiently small angles 9,
the main contribution to the bremsstrah%ung is made by the inter-
ference term. with angles 0CYudyd (1, + x )» the interference radia-
tion is exponentially small. With 0 o0, only the amorphous term

!
.
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doq is retained. Pair creation: As the matrix element for pair cra-

ation coincides with the matrix element for bremsstrahlung, the de-
rivation of the pertinent formulas reduces toechanging the density
d

of the finite states, i.e multiplication by 5 and redefinition

¢
of variables: £1—>£_, and 52->g+ (E_ is the energy of the electron,
and £+ - of the positron). The conclusions of the foregoing section

apply to pair creation as well. Polarization: After taking the ave-

rage with respect to the polarization of the incident pseudophotcn,
one obtains

2
2 ! !
ap = I’ romz_‘?[f" + 3—- -2 cos2§ein2(i] (3.2)

where @ is the scéttering angle, £1is the angle between the plane of
polarization of the scattered pseudophoton and the plane (?l'fl'), T X
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where do_'L corresponds to €,= 90°, and da’11 - to §= 0°. A compari-

son of the above results with formulas of the perturbation theory
shows that the Weizsdcker-Williams method leads to accurate results
for angles 0, for which the main contribution to the bremsstrahlung
is made by the interference term. With angles 0, for which the
amorphous term is significant too, the above method leads to a

large error in the polarization, whereas the error in calculating
the total cross-section is logarithmical only. There are 1 figure
and 5 references: 1 Soviet-bloc and 4 non-Soviet-bloc., The referen-
ces to the English-language publications read as follows: I. I,
Schiff, Energy-angle distribution of thin target-bremsstrahlung. .
Phys. Rev., 83, 252, 1951; H, Ueberall, Polarization of bremsstrah-
lung from monocrystalline targets, Phys. Rev., 107, 223, 1956; Mi-
chael M. May, On the polarization of high energy bremsetrahlung
and of high energy Pairs, Phys. Rev., 84, 265, 1951; M. May and @
C. Wick, On the production of polarized high energy X-rays, Phys,
Rev., 81, 628, 1951,
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TITLE: ‘ A way of detecting high-energy charged particles R

skoy fiziki, Ve 41,

1

PERIODICAL:  Zhurnal eksperimental'noy i teoretiche
no. 6(12), 1961, 2002-2010

red where a fast charged particle paaseg‘ through
different substances of thicknesses 11 and lé

and HZ’ where 1117N2. Then, the exciting B

TEXT: The ocase 18 conside
a layer consisting of two

and of electron densities N1
particle can be detected by way of the resulting photon emicsion. / .

g AP0 ot gy (1= 4B/ R i =07 ]
T~ 43Tk Zx o’ “_P/“")’(i-{‘pdlwr)l
[

XS‘“’[(iia)“'"%(ﬁ%)]- (1.3)
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is obtained according to M. L. Ter-Mikayelyan (DAN SSSR, 134, 318, 19603
Izv. AN ArmSSR, 14, 103, 1961) for the number of photons emitted in the
frequency interval dw per cm of layer thiokness. The frequency 1is
poasured in terme of w4, ™ 11reo(N1+aN2). r, io tho olansical electron

radius, ¢ - light velocity, « = 12/11, p = (N, - N?_)/(H1 + al,),

T = meh tre (0 (N +.uNz)1""- (1.6), fmae=h ntr (1 4 0) (N1 + ala)i 0. 7).

The photon spectrum {18 between wmin and "’max’ where ‘/{/

ot - (r3 VeZ - (Ew/n)z)/(sﬁp/zf). (1.8)

and is shown in Fig. 1 for the case of E= 2.2 E1TT’ « = 1. Fig. 2 shows

the total number of quanta (m11) as dependent on the particle energy for

o = 1 and for different w. For w, values between 1.2 and 1.6 are shown tobe
the most convenlent as regards the attainable number of quanta. The energy
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of the exciting particles can be inferred from the energy of emitted

quanta, The particla energy range of 2.~102$E’/m02$5o103 i8 covered

by using proportional or scintillation counters (determined lines of 4

gaseous absorber are excited., The faotors (bremsstrahlung effects)

affecting the noiss level, and problems of recording of cosmio radiation

are discussed. Thery are 4 figures, 3 tables, agnd 7 references:

5 Soviet ang 2 non-Soviet. The two references to English-language '
publications read ag follows: J, 4. Northrop, R. Nobles, Nucleonics, /
14, 36, 1956; F. Reines, C. H. Cowan, Phys. Today, 10, 12, 1957,
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The possibility of detecting o«
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o radiates only

not too high,

of the parmonics.
on harmonics

relativistic, the particl

Radiations with new parmonics arise when the pa

gradually. The .energy 10ss due %o regonance Tad

glightly on the tr.ickness of the plates and decreas

jncreesing & The rapid decrease of the number of q

paxicum (for any harmonic) at @ = 1.5 9oin makes
g to radiation inten

nexlect the contribution of high frequencie
ange E/mc2 = 2-102 - 2'103 can be measured bY
the meth ase. The method of characteristic radiation,
applicable in the range E/mc2 = 5'102 - 5-105, depends on the radiation
in the layered medium being passed through an absorbing gas which
i nich is characteriatic. Using the method of
a wide energy interval, the
le Compton gcattering.

thereupon emnite radiation WV
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particle
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ntered in the general
remsgtrahlung in 2

4, 1960) the author discussges
caee of radiation in soft
msetrehlung differential

» 8iven by the gecond Born &pproximation,

bremsstrahlung radiatior problem given by P. Urban (B
Lorascher Naherung, Acts phys. Austriaca, 13, No.
the simpler solution which {s rectricted to the
quanta. Expressions are obtaiped for the bre
radiation cross section
1s extended tg the de

T

i’Ae}ssmcr: Unlike the mathematical difficulties encoy
f
H
i

approaching infinity) and for the brcmsstrahlung
Finally, the differential Crog¢ sectlon in the df

. tecondary electron emission is cbtained, Ori{g. art. has: 31 equations
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TLE: Trensmission of light pulses through a medium with populetion inversion

GOURCE: Zh eksper i teor fiz, v. 51, mo: 2, 1966, 680-682

TQPIC TAGS:qélaser theory, population inversion, gt Ypropagation ﬁuﬁﬁf‘vkhu—

inyersion was analyzed by means of a system of quasi-clasaical equations for the case
of exact resonence € = 0 (where € = mo-w) and by meaus of the perturbation theory.

The regular amplification regime varies sharply if the following condition is not :
satisfied: } :

oh  10A _ nlVide . (21VI ¢ 1
—_— ._..._._—..____————-mn‘(-——--———dl SoAdt), }

|

ai

|

't

ABSTRACT : Propagation of light pulses through & uniform medium with population \‘

6:~+vat /W T
. i
where Alx,t) = K(x,t)exp(ikx-iwt) +F is the radiation potential vector, v is the lighg
velocity in the medium, Ao is the overpopulation of the medium at ¢+ = 0, and IV\ is F"
the modulus of the transition element metriX. In this cese, the emission intensity
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